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(54) OPTICAL TRANSMISSION DEVICE AND OPTICAL SYSTEM USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control an oscillation 
wavelength for preventing a wavelength shift, and make the 
light source wavelength changeable in accordance with an 
ITU-TS grid in an wavelength multiplexing optical system. gj ; $ 
SOLUTION: An etalon is provided in an optical path, in which 
a semiconductor laser beam is changed into a parallel plane ,. ■** 

wave through a collimator lens. The wavelength of the J V 

semiconductor laser system is locked on the basis of a ^ v ._3 

difference of light beams separated from the reflected light as \ 
a wavelength error signal. 



ft 



I. 

k 



I 



5f % 



1 Of 1 



2008/04/01 10:11 



(19) B#g#fW (JP) (12) iSt H 4# 1^ ^ ^ (A) (lDWMlMMMW 

#^2001-284711 
(P2001 -28471 1A) 



mVAm B ¥^13^10^ 12 B (2001. 10. 12) 



(51) Into. 7 




F I 


f-?3-r(##) 


HOIS 5/0687 




HOIS 


5/0687 5 F 0 7 3 


H 0 4 B 10/14 




HO 4B 


9/00 S 5 K 0 0 2 


10/06 








10/04 














*at3R titJRSiOD&lO OL (£23H) 


(21)ffljg## 


&K2000- 101239(P2000- 101239) 


(71)ffiHA 


000005108 










(22) mm a 


¥J6£12*p 3 J? 31 B (2000. 3. 31) 




«S:«=P«fflK»fflKM-&P3Ta 6#i8l 








its? an 








JtOsCtKH^iffSGfc* B280#ifi 








«5££*t B ftHffffi **Bfi*Wfft 






(72)389Hf 










$ummft^ym>r m-r B2sos« 








«c^ttBitfif^f+*P^frt 






(74) A 


100068504 








/WH »J§ Wl«) 











(54) [»^®^] ^emsHRtx^n^ufc^^x^A 



(57) iwmi 

mm's^TKmxmnmm: itu-ts^^ rc^ 
smmm^t lt¥®#u— *f^sw»««a *-r 

5. 




(2) 



2001-28471 1 



»T. C©»iiJ*tlfcf63D©3 , 6*BijlB^2<03 l 6«ia]f§# 

isT^ai u (om&a&isivz <vm 2 w^*o 

[iff^2] \y— tfJtsBts SEl/- «f 

-r^jfiSjStR^Kiv xi *>j:u : m2<*» i a$iH]fg£u * 

tUXfl-^i: <i:t2 cxWdlctffiJ U C ©ttSJ 

;rnrc— ^©3t*S5iBM 1 cojt«fl]gf t% coons* 

fcft$73 £>ft£ fOEm 2 <0^5EDS#ST««3 U C ©HI 
1 OaySHliff&tfC ©1 2 ©Jfc&Hlfs.fc U ©33<033©© 

^RffMffitc^-raojfi^^f. ^isfi^itTBuiBu— ? 

f^B»fcftLW3ttlSfc»jaE-r*#«£» SJE¥fr¥ 
«^S«BulB 3 F^ffiF , 3tciBS*n> MoflnBift&HK 

Eu-tf3^tfm»r**a«st=J«su mewf 
w&*ftm? % &<Dyt¥mz * o t mi B¥tr i Fffi»'& to 

E»S311R#f9;£aSiS L fc# £ . MEifcSSglR^fBfcil 

lowmaw?. co#w;*nfcfl!D&flMtt*mEW2© 

2<DV&m%i*. y W*><D*5<D^g-^*J±«LBijiBb— 9 s 
frWItt t % L*fr3feII«BJST *#« , 15 ETO¥ 



E»«3s«#«ttHi5ea«iBHi"Psar*waai«"w> 
ntf&s*aysMrc&i*«?+*;i'?y •> kiupkch 
ttaJjESfisaw^e^^-rsafE^aHswaiiifiJa© 

^(C * o T¥ft¥®»©iuJB»gig*R#«*S8ill L fc 3tt 
MEiR§5^#8*i&ILfcy££W:«fc*3^1f14 
<D#f**l|iaLfc'i>fc<£fc2 0©3fcfc#SIU Cft6 
©*ifc*Syrt-*»KII 1 ©^»S&tffuE!g2<Dft 
«3EPg«t y ©fe©*JOD©3tm3i«cS^«B^*ib« Liu 

e is-v e ftm(omMtem*mmmizte?&<om^*m. 
a. 

#1. 0«fcy4. 0<©EH x agS«Sa©iSSSI*®a)EI4 
$tf 2 0%J:y 7 0%(0lii5:?^ lOlMI© 

46. C<D3t©tt»oafflSlfi£©fii+i!b^B3f3U--9'itii 

y nut* 4 ©t^-rnAH^ES<D3t^£2lss. 
5>a>4:«c&«wtt&r«iff«qii nvn&aasow 

t*tl6SCEtt©JteSSSH. 
[BWW7] ifiS^SJfeilfl©^^ V*JU«TU y KB 

E77'^ r y^n-sai*p><J!)7y— h^^uuv 
■mi «fcy»3^8(ot''-rn<)H!:Ett©jf6eaisiH. 

[»&!! 8] B3E3te2ISlHtttB«iEtiffl*. MEU 
— »f3 l ei®«Slg«5391#S*^L. ME1f«EtiSPlCiuE 
»MIR#HM)3ife««Ka«*«)5BflE»tt*E11**» iu 
Eiaa«aai#®A^6©«#i:i9EE«*tifcBuEjftSa 

[W^JS 9 ] H^H 1 «fc y IMtqi 8 (DivftifrlcEtt 



(3) 



2001-28471 1 



mmm i o ] n *n i * y if 9 eivrtubscE 

[3£fE©§¥»fciKiE] 
[000 1] 

[0 0 0 2] 

a. ao* subway -fXiM4*»-3fc», Kcnnttt 
xat«— r -r / ^ic— o©s?«©7fc«-ejSi* -a- 

§«<D-Jf<Dj&*:zygii;*-tlTV3o ZLOiTclsb. -*<D 

^a«»«flHefctu 1. 3 5*nv«*4:i. 5;^ 

nyflWtfeaJO'TVK (SO fcPftftiTt**. cti 

t ©5*«ibhi«» < t*i wr r * a ^figo? -v >* 

#W»*Ji*rcttfT**. StSlis flXBdMI92 0 
0GHz, 100GHz?S5*\ J5K50GH2, 
2 5GHz <h$K tsZmfaT'&Z* ft«mNI(CS-g(«*- 
tl^tllftl. 6nm, 0. 8nrru 0. 4nn, 0. 2 
nm&l^afeiube&ttt. CQJ:3lcJMUIMI#9K 
U- Vft;S<D;ffifi£i|f^a<-;£K#^#gz>« 

M/<t<D*PXh-* (5115) tfft£U flH£M<ZXra 
1£fl^gET**&l/>zyS7*»a. CineOjftfi (Sfcte* 
JSSS) ftV*<KilTU-TS (International Te 
lecommunication Union— Telecommunication Standardi 
zat ion Sector) FtmitlTSSV* ITUg)£ 

— 9* #2g<B5fcS£»£*.lsliB LftWlH% 64t\ 
[0 0 0 3] jft«£S#ilfI<DU— f31c 

5®oas*©jfflir«^zyii3SsnT3i5fc. c<d«k*s 

B*BfiH£t*L »BMM 1 - 3 1 8 5 9^ii 
% «fBI¥9-1 8 6 5 4 5#) IClBeS-tlTt^ifig 

Hcavr. *mw*u— yi ^-ajfcjti*. ^-f/oicjg 

zMV ^T'U>X3T«3t*n. S-lD/(>Rtt7 



/*3.7-f;l/*8teWc5L4&*. fLT, /<>K/tt7 
•ill* <DiljS1t1t icfctt P - ^SP^aKST £31 

ilK*)ft*HWP D 1 TSJfeT*. -73, MIB/tV Km' 
X7^/U$8<D£ft3fc^ft^«PD2T-§y6T*. * 
LT, C<Dfi»JT*tts £<Dft§3t8PD2i:H5ie*ft&K]8§ 

p d 1 a&QWBMtosmttm&f timufft& c 
TM. (Six »*7i*jnt77"r/«-» w-^9f* 
tB73tfcstB#ST^y. 8f^i o(*3«imp¥JS-?« 

[0 0 0 4] L<fU CCflUT-tt*— ©SSifitf— 
U\ Z (Dtctb. ±1 B I T U - T S 7 'J >y Ksft V "s% 

£<zJ5 0 

[0 0 0 5] *SltC©0y»3\ H1T'^630^*-51CU 
-+fi l e^6**^jlfg ; E->*i-;U<!:«S'Jlc-3fiSP >v A 

[0 0 0 6] C<D*B^ U-tf^jBtVa-ZUiiftSP 

jt*^tct*ctzys**+i*. 

[0 0 0 7] X, B*S4iBB45«s WBIT1 0-797 
2 3^ii« (^61^9 - 1 8 6 2 0 4#) ictt. SfiP 
>y*SB« 5 U--tf : E^a-;WCrta*nT^«fiUzyHlzR* 
tlTf»*. l2|2tc^-r<fc ; 5lCifiSiM«lS?lcx^ 
P>1 8t««LT^*fta6» SBT^tottKtCJSUT 

jsiitf— »MtusLiugir«. core*. — o©»g 

C^j^RTfigfcft*. 9*3*511 2ft»S<05S 

Sf7 l cK+lC I FS 3 FEffi (x-JiPV) 1 8€-^A6tCMHM 
Ls ■tHCBfl'tlft 2 iirojt^fflgf 2 0, 22 T-j&ajfc 

2 8tLT^«. i«v H(C£^T. »^1 6W3t^U> 
X, 4»1 2UU- WttUmUU W1 4tt¥«M:U 

-+fjB5®«afcTo 2m<owtmn2o. 22 
»cs53tttx^p>«-iiji-r^R , s R««yms««r 

5c:i:zy^pJ^T**5o -Tft^v x^pxcii^iic 
jft T'H^KSjB 5 ^ Cftl^C? 2 acjteKfflSHTI^— <0 



(4) 



2001-28471 1 



tz\*>h\ . iLZuyiz&IMiftXM-rzt. x$p> 

nfc*HT**. x* □ >m4&izwim-$tiztc 

-r^tx^pvcD^fK^Tft^ys 

igT^^ft-r., ftmx<no?>. 2 glasses 2 

o. 2 2tcM53tw««M'^L. u— *fKw<r>mmw 

[0008] *si^tt, z.o LtcmmmcDM.i3;%mm 

[0 0 0 9] 

[0 0 10] ^S^Sj'dilflv'T.^AtCfc^TWv i&« 
<D£MJglR)±U: <£ £im§Stf)ii:*:'f bliStt 6 tifcl^tt 

<DK*^bltJ;«iS«^^ v*ji/lH4>*az h-^K* 
5c Lfrfc I T U - T S ^ y *y KiE»t5r*lEtvje«H 

[ooii] «o/ta6oiftfiom«ttti]r«sa»R 
us 

[0012] ssnu ^a>itw-nw-mm<orctt. ¥■ 

[0 0 13] **^»±j^L/cCtl6©atl5aa*»» 
[0 0 14] 

ttft4>3tttt»B&«'J>tt< t*>mU SulB&SiglR 
mt'pri < £ 2 -3JX±0>jffiA*lt«* U ttETfrT 



< 2 -PWdKttSJ U C<D*5<D33<0©Jlc«B5iB 

5, 

[0 0 15] *«»t!IM>ft«W£B2<D»Btts U— «f 
%B&. WKU— tf^5S©^*¥ff¥iB»i:S:LiFff« 

ftKIKtU mottESMfflSi^Btt'jMJ: <tt.20 
U±4>9iMW£ftU BulBVtrTEfcWfiJfBifigiSiR 
Lfc*6<!: BuiB;fiS51JR#S«jl>a-a:i«'5Jt<t 
2 ocoftlcttSIU ZO&OlSVXDK&m 

*mz u— wwsttnrr * c t r 

[0 0 16] t!TSB*IB«W©S}KllT?(*. BlfB©2 0(7) 

oBfHSHratsjcyo^ftatauar*. *LTs sis 

gB?tfB«^ Ltt— «Mcfc* J: 3 icttBU— «f #B 

*y©r*i*B>Ti*-*c4:*RitttcT*. jxtkmot 

[0 0 17] *BWP3tca3C»T«» ffi™»*fflW 

[0018] assw#s©ajetc«k*3Siiiti4 

V3ttaittiUMBn#«**«La6*. -75, iOEIMBE 

«wtcB3ia»siS9?#ia:©jtt<Daii«g«©jasiti4*iB 

BulBIB1«*ti/- ; :BuiB-»S5liR#a<DJ l d05S^feE©iag 

[0 0 19] luiB^^T^Ha^^fiJl*, ffililtf. bOIB 
»S««#lft«fey«)3Siiay6i:Stif316©5K*s *50>liS 

[0 0 2 0] Z=>Ltcffil£lz£z>T. S46T^HSlCU 



(5) 



2001-28471 1 



Bloat? 

[0021] b5ibu— vnemt. mmoA p c (a u t 

omatic Power Control) %M~?%> 

35 C 5 L fcttMNK>¥Vft b— WKBeilJIfflN 

C d Lfc««Rl*©¥»*b-1fR«*«l*T*«»H 

[0 0 2 2] Mic, inau ¥tt(tb-lf£1l.(cttC4>£ 
«Kt&e»tt«3K©«i*iE*-3 c& 

[0 0 2 3] b— •fj%aU0»«TfTTHItt^ftLW?3tt 
tt«&fi»-«¥fiMi« 9flK>3 #J*.ur#F 
Siuvx, SfibvX, ;i/b>X» -fejU7*v*b 
>X*£*«l*T+#?**. t LTn SBm?™* 
lis jfcg<Dl OfgWFWM 

[0024] C 5 IfeWTOBXUJp** U--tfS«C0 

fell**. LtfU *H^tDHBSlc*5^Ttt> U^fft 
[0025] fuIB'^fc < £ t» 2 OJiU:<Dj8iSai«£f#0 



mmm7 <a\>*T-&z>. %ut74ii*ommm*t7-r7' 

y^p-x*PV QMk l8LT»(cx*n>fc»!tf*i 

35£ 0 x-Sip>lc«7 7'^y^P- : F^m<D(*3. EMM 
KO%ia«8E«««@3£© 1 t>a)t, P Z TSBBHCcfcoT* 
©ffi«tfRrX£ti<Ot»S*o X. x^PXDKMEIHtf 
S<*©t(Di. af*<D i fc<D<D2 0lC±gU*tl«„ ty#l* 

[0 0 2 6] 77'^y^a-Sx^PVtLTs 3.3?© 

*mj£aMwcBj£T*©ic» bps. 

X$rpy©JtR©HJff*#1. 0*»J4. 0©®H. S 

msM<oms.stm<oms.mmm i 2 o%*y 7 o%©£sh 

is. >ettn«)»«>inmosH-(c«t:«^ ±a*©«.K© 
ss^soJiH^tt 2 0 % <t y 5 0 "/commit, —as 

[0027] cowfigiccnif, 9Mir««Ktts«x 

bltTt). as^KHiicfctts^-v^/uyy » K 
(cx«a><D»«91£«d9ltf J: JUS 

±s»T!Bffi, iiM^ims©xs©££fb*it9i-*-« 

[0 0 2 8] X, buEU— y^jB©*lfi»Si:l5S3sSS 

c<o>Kiiitt«i:ysifflW?**tm-5ct««ai**. 
ftr*«tf. «is-»s<7)rntcwLT«fcywsb(cc©-r 

[0029] fticat^fcfc^itx *Baawett. tot 



(6) 



mm 2001-28471 1 



tit. mmt&t LT, Sftt&DglttSIfKDli 
LT^5. lit SiSTtffi^BiJfBJfigSlR^S^jgiaL 

[0 0 3 0] BulB^K^S!SlJ:»fJr«#S«. 

[0031] miz. z<z>K&*mmcft%}?zizmLT 
r tii#. ^^oii s i * »j m 5 «#8s#§y# 

[0 0 3 2] *<DSI 1 tt. t5IH^S»i'J#fS(DSt*3 l c 
<t. C(03ta»i'J#l9:<DjSilJti:(!:»Sijr5o *LT. 

[0 0 3 3] Sg2li, BulB^^SU^SOS^i:. C 

[0 0 3 4] I3li, Buie^aS^S'J^aOiliaj'n,!:, C 

[0 0 3 5] M4lt. BuIB^SS^fJ^S^il^i:. C 

[0 0 3 6] g5li, iluiBttgg#IiJ#lft<DEI4i l e*i6« 
[0 0 3 7] Sg6tt. afc®=&2#S<JU COttSU^tl/j: 

m 1 <©sp»^iesiitR#iatc am u c <D&mmm&$& 

[0 0 3 8] Sg7li. 3fiffi^2»iiJU C<D»S>J*tl/i: 



[0039] xmKwoftmifiitzn 3 ommt. u-+f 

ftiEiiu Sib- OT©M¥?i¥iSt6L¥^ 

t < <!: *>m U BuIB&fiii^lftliS'jf SVmfcSS 
rt(cieg3r*v aoS58B;*SStR#l9;tt«SilMom^5ft 

<DI«Si;gS«SBuiBjftSig«#l9:*i^-r5BuIB316cDjSja^ 

HU ca3*5<Ote©<D^^BUlB4SS)t<O^SED#l9:T'«l«l 
fi^(cS^<m^fi^l5IBU-+f^iSlCili^-r5 C £ 

[0040] *mm*m^*£ti,c&^T. ^oa^ 
tsmrcrsm&<D$zm*pim£?Zo 
[0041] *m%w<n&2<D±mizm&i*. mmm 

&fD7'J-7>'<* jfi^MJfcjlfi©^ 

«o toe t=&u— f xmoximoa •> tttmrz c 
-y Fizm&iitzzttfpjmtKZo is> u— f^is© 

[0 0 4 2] HlC *0yK*fLTtt. 

[0043] ^m^m<DfS3<D±^mmts mibi^- 

[0 0 4 4] tf3tt5BcO)16* 1 RT I Fffi»4:e:rfit.f« 



(7) 



t$M2 0 0 1 -2847 1 1 



Km&m=\ y fmwwtifreifrf LTmw?% 

#IU#l8<D&*<DAI*iffi®©2Hg*SyfB=l 'Jt—Zm* 
*Jgfil^3|s:^fl3HuiBmi*5^Wm2©}f58l 
[0 0 4 5] MIC* *lii0^e^SW®46T^L/i: 

[0 046] 

So 

[0047] nmom, i onmommte. u- 

ttFa&WKjlPfrft/cflibtfcP U **?T\ Sfi© 
1 OteJ-^rFfWSJtfcfcoWr^HfciLT^ftSSfc 
fBfiE U SuIB^mtSS* K'J>fc < <!: t> 2 oJj(±©Sil tf 
- ? «JtO;amSlR^?S:iBS U HUlS&fijglR JlS^tf) 

SIJUU MfBftm;ft©Mfr-;£{g<h&S<fc?KMfBU- 
•9 s 7tilO-3fiS«S'Jiai'rs#IS:*^L. fro. S3f BU-+f 
ftigfctulBP 'J P< — 9 m:f-<DX8ifrZlt?LTW&m?Z 
t>\ Su!3&fiaiiRiS§^ SSlHi* MsBftSS 

^sij^sws^^Ai^sao^^BugB^i y y-*iR? 

fr 6©EI4ftfriuiBU-¥3tSU;:M6%l.><fc 5 -5 C 
[0 0 4 8] *gicDS2©Hfi6cDJi$^tts fufBSZfiigiR 

fry^^y^p-saxspv. SuiBWTJts*icsB 
zct*<&witTz*mo>x&mmw.T*&z a com 

[0049] *gKDSS 3 <DflJg£Dfl^ tt. I5IB7 7"7 'J 

^a-i?DV©7U-^f hT/iuvv'Sv 
fiftjiftai^+V^/l/^y-J/ KIBHBc^btt. MIBU- 
•»f}tS<D36S«^b3--tfTl3§3^y KWffiicOfilKP 

[0 0 5 0] C*l3:T\ U— *«fcjg<7>5e«»SteOl^T 



©4ffiSJ:yScS<t*ti^3tltJ:-pT%*tiT^.5 < , Lfr 
tf)*Dfr\ -^<t%*J:5lCBi]fBU-+f3 l ci®<D3 l 6til7J=&- 

^ic«j#-r named-?* 

[005 1] *POm4©HSfi<7)fl5^tt, BufB^SJR 
ig^fr\ lyiBU—tf^jlScDifia^SSW^-y^o^/j: 

xtmfres:* 2 ■own^mm.^w-wysmzw) &t> 

•&fc77'^'y^P-x^PVT**y> SuiBX^PXOA 
&E(Dlt&£(iEE£&&ra¥®»F.SKftS&Mfro< J: 

•3k*dsu Bui37/'^y^p-x^p><DS>a^^ 
M«[=5MW LT£* 2 iKoaassHisiicai < # * 

[0052] tmomsommmmmits mz7 7zr>j 
%mm*ni5. ijis^^y^pxspv^iiia-r^ 
[oo5 3] *m<z>&6<Dnm<Dmmt. mz7T?>) 

^P-X^PVCD^y-T/^ h5/UUVv>£\ 
SJtilfKD^ + V^U^y-y KIBHKc**>«±» fro. m 
IB7 z 7' y ^P - x ^ p ><02iS tf- ©Sg# 1t 

* y (clB«^-t±. SJg}£K]§gfr 6 Otitic <fc y . 
buIB«SpIS U-+f ^©fS^SfiSi: tufB3fi^^Mit>l 

[0 0 5 4] *SicOS7<7>H86CDflS!gtt. iffi^SJ1c31 
fl<D^^ >*IV7 y -y KF^PST'j*$5iulB7 T 7V ^P 

6ti-fcfil<t:-r*2:ttc<»:y, HuiB^T'^y^P-x^p 

[0 0 5 5] *m<z>fg8<nmi&<Dmmi*. mau— *f» 

[0056] *m<D&9<Dnm<Dmmit. buIbu— tf-» 

[0057] 3fcf»T\ ^r^y^p-sax^pxcmflt 
w^Bg^i&i^aiicitt^-r^p Ei3i**ii^^icigffl-r 
^x^p>©ns^itt^-r*a<7)0Tao*„ e«s*s 



(8) 



0 0 1 -2847 1 1 



LTv Ztie>&.MW$. BP'S, ^ilEE&ORaKflttfcS 
Jf lCX^-+^cS«Stftt3mfcft<D#^8T-;fcSo * 

-v. s.ttma&m&mm-zt\tc&M&z*&%. mom 
\ti537.mm.omm\,zm.%m(omum^ntc.im^X' 

feS„ C 5 L/o*IPSgS8tc#Sx*p »S31iRjS 
[0 0 5 8] Ctf)X$P>£jgj&L/cW*> *<Dmm<D 

mmzuLz. mvmm— xfttnez 

l-JmVKAJftLfcftl 0 0liX*PV1 0 1 02-00 
mT>mVi&L&gi\B\5.MTZ. El*. A1fcJ:cM2tt 

fcJ:t/B 2<D(iimiC, 3ttT 1 T 2 tfaii3tt*«B* 

t5t.©T'S5„ R 1 fc<i:tf R 2 ttSS*3t*«y^r*"fe 

[0 0 5 9] 

*L"c\ jftgJ^Ttt> FSR=A2/2n 
m}&&®.Zli. c £: LT> F S R 

[0 0 6 5] 7<*7.<fcFSRKto«fc©gf|«jb'«35S. 
[0066] <D= FSR/e (8) 

[0 0 6 7] ftoT. l^PV©I*t, Ja#r*n, J£ 

sit*R*saw--rntf, fsr^itu-ts^j^k 

[0068] FSRS I TU-TSyj7 KlC — Si;* it 

[0 0 6 9] ZOmmclt. t>lfT*>. X*P><Dj«fi 
OHSrWl. 0J:U4. 0<OEH. ISSiSMOi^S^ 
®«DI®S^^2 0%*tl 7 0%cDEH££<C5i§^8 
l^S„ *L"c\ SS<®MOTIm* 5- 1 = c / (2 n • FS 
R) TS^-r^CiTs FSR4 I TU-TS^g y K 

— ?xmtfmm?z%M : &mztifcT*itz zt&zz 

So ft. x*P>©Jgfia>JIi3r«. 0. Immi'JIO 

<J; y 5 0 %<DSH#<fc U Hffitttf©^ C <t itrnMLtcM 
yT-ifc-So 

[0070] *^<D»*#ia^fig-r^2a5S^ii 

^t^S So EJ4tt¥3M*U-+f<*>iag<h 



I t = 1/ (1+Fsin2 (y) ) (i) 

CCtC, F=4R/ (1 -R) 2 (2) 

(/> = (27rn t/A) cos 6' (3) 

T'35So MIC RttX*PV1 0 20&ELM 
nliX^PXDBBr^ tttX^PV<OJf*x Ali 
K<D}&m. *LT\ e'ttx$PVrtTfti|g<Dfc-rftJg 
T'fcSo 

[0 0 6 0] ZZZ\ X^il/OaffJ 
sin 0= nsinS' (4) 

tfts yscoc 

[0 06 1] H3BltlSH*Rt/f7/- frtLTiS 
(1) fc^XKL.fct.OT'fcSo El 3 BT*tt, SSflSIS 

. imimmmz&z. co 

imm*2n (nt/A) cos (0/n) 

So 

[0 0 6 2] CC7\ X^PV<0ftSlCDSi*«a-r/N°5 
[0063] 0= (n^F) /2 (5) 

jgyjgLtf-^^PSii^y-x^-? i-^;uu 

>v> (Free Spectral Range) F S R tmitlZo 
[0064] 

t (6) 

= c/2 n t (7) 

RC^lS-rSCttftSo l8t$filCC<Dlc>ST I TU-T 
<D<fV >y KiSSLft. aflMWVftl'— tftt*. 04 
KijTLfc.fc-McSJttfl °cm>S £56^1*0. 1 nm^ 
{bfSo *JSf^T*ttC5Lfcf81S&^££*SC£© 
T-fSU- •fttiSfctefflTSo U— *3feS£ LTtt, * 

oRSttflESSHr ssiiasifcfts Lfc u— 

««iM*ti^soimft*ufc fcsts*. -a 
77"f/t sissis x-r*y*&£<D^-ss&£iiaTfia£ 

[0 0 7 1 ] E 5 B*SI*I^CDW^#IS<DS*Sfi8^^ 
■Tt,©T*So ±IBS«U— fy65S1 OOfr 

*>om&.ftiS:. uvx^0»f*s?ic*s^*«if©py 

^-^ > 1 0 2-?ftftU TS^HaiLTO^Kl 0 3 

lcLT±$<<ht»S?S©1 0fgiXTi:t-S„ LTi# 
Stl/c^ffJtS 1 0 3*lC*^«7)^fi)6^r'»SJt8 
»9Jlg?1 0 4«13BU ^OT^iS^lC^fflSI 1 
5«SBSLTU— fftiBn OOcDycaiTJW^X'SHC^ 

rs„ 

[0 0 7 2] —75. ftS&ttfJili? 1 0 4032^ 1 0 5 
*tO%< i:^2OJjUb0^jatf— J7«-i3SBWlcJfox 
$P>6c*0)»Slffil?1 0 6£§BHU ^-comiC^ 
«6MSg 1 0 9 ^MC^»«StR?tlfc^ 1 0 7 
S. *LTv fiJieitaJ73 : e--S'^<OJt««lS1 1 5 less 

tis^maftPmts x^pvi o 6©mn:*i^nfc-»^ 
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=E - ZmoMSmn 1 0 9(C5C (1) izft-oTyRiftZK 

ttjgi o 0lt7-r-K/\*>^-r^t.<'?T*^c 
[0 0 7 3] StiCTSiB-rWf, iiSM«^A 

(A) tt 

A (A) =Pt - Pm (9) 

A (A) = (P t - Pm) / (P t 

*m^zci:*>?j&T'&z>* *6K. *#gfBT«\ mas 
cft*»i»i*i:r «c&<e>rfb?s«. mm 

©ft^SJSTHi. tat3©W#©itB»c£:3<W&^© 

D2t*lt^r*tc^oT. PD1 -aPD26HfPJS: 

[0 0 7 6] U_t©E«T', x*P>1 0 6-¥>3f6IS»l!l 
giT 1 0 4(DaS6 % e©SW^ctf!U-+f3t;JS 1 0 0 KM 
?K£oTtt3Ucm2©#^S§*Wfi)c 

[0 0 7 7] E17l*¥*f*b-+fg#<Di«g#81 
9 0i:^O^gpic#fi-r55^-1 9 1 ©BB^^-rit 
©T253,, ETttttHif 1 9 0©ilEltE£ 19 0-1 
ti&Zfl 9 0-2tm&mz&t>Ltc. 07<O±Sttil 

©#BSi5^-©Bflk T&tt^jsttasfcjjvro 

©55-1 9 l6^ft-TSi:> #3S#U— "fOBS^- 
K 1 9 2©F^lc^/cl::Ji.g3tt^S© : E- K 1 9 3tf4U 
«c C+lSfflt-Kti^SI^U— tf©yf>*J-:7l 9 

£<©^-KF£T£lI©Si£tfjgcy v ¥#f*U- 

+f©S7j#jg6 <% cwffie^Kyjty'rxtt^ti 
[0078] ccoF^e^ss^-r^fc^ftaM^mti 

SttU— 7 JfcBeMfcSVffVBBt* L¥fijfcK*»J« 

^©AS* «SB5©j8l8*H9iB*MK b— ««fcB<Wtt* WP 

lEBtf*l*C£T*fi*o 
[0 0 7 9] Bit*. El 8 A icflW J: 3 [CU— *fftfl1 
OOfcPUy-SUVXl 9 603fclft1 9 7^6tt"Tt- 

9 9i=£Br«. c^lt. sftmau— webi oo 

fc»BLJB:C\, 3'J>- SJUVX1 9 6©*lu£8§»* 
fx U-+fO^-y--<X^ai:L/j:B#. Iffjf 6>ai 
?5:^J:3*ftS0T*=lUy-^UVXl 9 603"6«1 9 
7*^U-+fitil«'r6LTiSM-r^<. C©5&> SStffi 
1 9 8 J; U ©EStt'cli i 9 9 <DiiLWlzm9t£tiZ c i t 



[0 0 7 4] iC (9) *HCTLfc«,0tfH6T««. 81 

[0 0 7 5] M£flre& LTttu JtBTIEBfcLfcB 
+ Pm) (1 0) 

[0080] mm. Ei8Bic^-r<fc-5(cx^pv, a& 

3t«l«lSOJ5l*ffi 1 9 8©t£*8<!:p 'J f 1 
9 603"6$ai 9 7ttft®9«Ott^^T^5o £-5* 
Z££T\ BMtm*J9e»s U— msil 0 0(c*,£S£ 

*ioc!it^i«oftfi0T'#i)e*-pw-tiwrat\ c© 

EftE 1 9 8 «fc U OS^B 1 9 9 OiiBlC*^* 

[008 1] *fc» *^^OfteO#Si LT. ±IBWt 
JtJRtplC, ffijbHCx-/ WrOW-fc? 7» 7 'J 'SP -x£P 
V£B*> f-QBBKB^^^efttitHHTCBttrt 
tZZt&T'iZo Z (D^mtm 1 7 (CJIfMtf 

[0 0 8 2] 01 7©0»J©H^ X*P>7 0 1 OS* 

^•fb^wuTfcy. c©0!i8Sb$-r*J:3fc» coa 

BOMtt«iRI^[Cq\LT^«. ¥B«U— 9%BJ:U«) 
WrytttttttStifcx* P >BBT©fiB3W4» 

y^BtcBy^tBaSftL". BKEB3Hfi9L' 
-If JCB©B*X#y h lews LfirfSBO?-/ \°*« 
«tfBt\ U— f}t5StC»LTs ¥ft««OX^rp 
V^a)6*<li*ftTiBBL/i:«!HiCin*T'Ot,a&*„ 
U i^PV70 1©'M<t l t-SfflIlC 

x-y?*f4tTT«fi8-r*t>OT*««o ftitt. ^oiSffiic 
y-/«M*LTtiat\ SK%»B& LT. *«<J«. 13 
1 3S!3Rfi>JtcJt« LTBttT^ftftBBtfBBTS f J , 
Hffl«l4t>©?$i. BP'S, fi£*«<JOCt<. BK%« 
*f» U— «f«B[c»LT¥f5«ttfl)if p>*«WMS 
B*t.-3TEBr*B$. aWFfiWjM)i*PV«B 

U— 9'%OI8l5{ft020©ftJg©liM*' 5 ^Si: 

ofc7BBfim8^«<nBB<0U— «f • ^Ev^a-zU^ 

[0 0 8 3] BiftOBU* ^:0«y^^:«^0<fe55:i^lf^Ib , : 
pJSgT'feSo y-/W>-3t"/ti*P>T«3ttOBaB^f 
#Mft * <h Hft&BtcBfrO-rtitfBS L. U-+f Xfl 
»ftd>->7 h L/fcW. i^rOilfiBaB^BittrSJIfiBail 

otr— 7A^-rn^„ seoT. e5#07tffi-3SioM^t*i 

/\°x^P>©f«t)»Jlc. 5CMCEffT35©g>5:5 2*I©iF 
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#©ft88M£SI£*tfa#l8£<b*C<b*>-c?3-3o 

-^©MfccbtUf. ^©igMfl^tfliiltgWteft 
[0 0 8 4] CCT\ U— tf3tj®<Djftm«-;S®TS^.-5 

*©#S&S. nt#*»U x^PXDjgiSe-^iSS 

A^-rtir. m^© itu-ts^7 rosarns*: 

IBS* BflEiBg«K«iEfi«ttlJn L fcfflTWM P * 
$PV©»*t*ffi6SC^b*-eTf&»U FSRSI 

[0 0 8 5] *5te* **W»c«fc*aSP-yf^3gW 

SiST— *©!7 T -f AlcS46*3S*lC*l§^<03fiSP 

»3tT3R*iaiiu m— ©u— mu:utii&t^akMi 

[0 0 8 6] W±WJ:-5tc, *fg^tcJ:5S2|s:EiR^6 
£**gfi££8?>*#ISli:lDttU4x x* p V©t4tt£g*f® 

^^©Beatfitst-rso 

[0087] 09 t±*SI^©S-<DIISS©»8l«^-r3E 
3 l ciS©^SiS^^$iJffli'r«S<*W^BK<DeiJ«El1 Otc^ 

[0088] : &«ss&a>\s—*fytm-\ ooi*. 

DFB (Distributed Feed Back) T^'J^nM 
©¥gf*U— tfT'ifc*,, ffe©0IJt4. DFBi 

i|£3i<*U-+ricmWiKiEM©SiaS«*^b Lfc3t5®T* 

A (A) = (P t - Pm) / (P 
Zmi^Z H t *> RltgT** 3„ 
[0 0 9 6] CCT\ x^P>^SJHLT<S3 , 6<oaig 



C©«t-5a!SfiRr2U— *f3tt3i1 OOlt gjftffi 

LftaflpttcJiawu-wawfc amajg^syap 

-TSCtblc^oT. I TU-TS yj y Klc3tff5T556 
[0 0 8 9] *#H4> U--9%*#tt#MU -7J©ft 

[0 0 9 0] a«RHEb— «f1 0 0©1f«ie^ffl©3 l c1 

I 2 a. pyy-^i 1 iTau^-htftiaeTM'vb 

->1 12, 7*-»7.U>Xl 1 3SlT«7 7-f/( 

I I 4(citd&iis. ji«yc©^*5ftSRixu-vjffcjB 

1 0 0©Bj73©l4aj3fci:ffrL.-n,^o 
[009 1] MD •> ^©/i:4&©3t^©^fiei4;*©jl 

ye**. -r^fe-B. ww»^ wian oo©, m 

EiWieJtffl©3tt 1 1 2tfiJWW»l6tf3';>-: JM o 
2»C«fct>T I F^1 0 3<t&;3rtlSo Z.WVfflAt&W 
JRMli: LT£ <£*>&«© 1 OfSttTOTnS^OT 
ffifcteSoTt^o iff, MeiM&»§©%&E**M 
©Jtt*a«RT*U— «f3Ki1 0 0©^73©l*aj3f6i:*!l5L 
Tt**. C3LTi#6tlfc¥^1 0 314, 
1 0 4Tili3^1 0 5£Kftt3fc1 1 6(C#«Sn«. ft 
0 4«. m?M=.&7>)Xl±*&V-£t>&t£ 

[0 0 9 2] 3i3ilft1 0 5t4*5lC X*PV1 0 6K 
I 1 ;, x*P>(DlWe£fiEJitLfc&*©3 l 6*i ? Sl,SC 
T»U MiSsS (1) ?S;!rti«9iA£-?£Hi&ti 

«. c©iuatr—fi4. ;fis©sfb<b«icsgy>gL3in 
©tr— ?©p^Pst4x iaa©j:3n:"7y— h^ivi^ 

y'J (Free Spectral Range/BSf* F S R) tmftl. 
BuiBit (6) *>SC (7) Ta*tl*. *f<LT»6tl* 
aiUVI 0 714, 3t«a]Sl 0 9T'eJt*tlT3tS3ttlC 
^SS^tli.,, -75s ftKttlUSil 0 4©S**3 I 61 1 6 
14. 3M*HW1 1 STK'etftiTJfcWiBcaifttfh*. 

[0093] ^lt. aw©»*sis«ani^»4, luai 
©i^ic^aiTjtx-sifflwj^sfflgsi i 5(c9Kn«%* 

mt. x^pvi 0 6©micfc3b^tv/i:»^ : ex'Jiffl<DJt 
«3EDB1 0 9lt. mtl&9iW%t<DM&mmfm**A (A) 

cb^-r. 

[0 0 9 4] ^M«#A (A) SC 
A (A) = P t - Pm (9) 

[0095] fa. mmm^tLzu. nrnziEmitLtc 

+ Pm) (1 0) 

(1) <DZ£<lz&t>T££&&*ZZ£l*mML 
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[0 0 9 7] f5?B£>5t (9) &®uiLtc*,<Dftm6T& 
S6W^tt6^fiM (nm) % JSfttliiSMfS^ (ff 

*— SfirLTt^o CfiettllttWictt. x£Q 

V<0K»*tf 2 7 %, 3 5 %. 5 0 %mf 6 5 %Jcfc 

[0 0 9 8] CCZ\ mi&<DJ:olzJLZu><Dmm¥- 

9 a ><D&$i& R £<Dffliz 

F = 4R/ (1 -R) 2 (2) 

<D= (tt^F) /2 (5) 

(D=FSR/£ (8) 

0)m%1$&%<, Ur>Z. X^PXOSit^^tt, e£ 

iiSlciiv x^a>©jasffi©S^^<. Ztc. mm 

[0 0 9 9] ft- x£PV(DM£l^«. I?PV©S 

[0100] SSUU x$P>#S©J5l*tt ; &lXytiiL 
T^^IK» 3 fc4&}fcsg#gij8§i 0 4#g 

[0101] C©<t:-5lcLTff S+ifcS^Jt^oSJ 

So 

[0102] mi Q\i%m(»ftm : &m& i &m?%m:Wm 

ffil&(Dm?&%o i^5v Ell 0Zl*wii£Ltc&ffi<D&m%l 

6 £ 2 ^<Difc&H]3§ 1 0 9. 1 1 5 <Dfr&1&miC7Tk2n 
Tl^So mz. 01 OT-tt«&eit<9J<Dtgfi2K^Ttt 

iS5x •f<*>iii7j£-&CSO/i:i6<Z>AP 
C (Automatic Power Control) 1st. jl$l<0:£-^tc«fc 

[0103] is— tfftign o ofrSitetts^T^FE-K 

*3tK»SJS1 0 4|ciS, S^^W^ISQSil 1 5T* 
§7fr*<, 1 0 4CDjSifiJfclix£p;/1 0 6££SEW 

LTii&u ;jsm<o^btc»LTS; (D ?$x.sti« 

magi 1 5<Diiitl£.ftmQi!l1 0 9©ai73OMT** 



»J, I52E©iC (9) , S^CMi, S(10) T^^.5tl 

•a. *lz. mm^m* u) #Hfp. - 
me>mizts%£=>!,z¥mwis— y i oocD&^&s&iap-r 

KtEiUmMR?4 0 1 ©SgS)[s]Sg4 0 2^ 155* 

Ltcmmzm^zm^iE^y^- K/w^r*t.©T 

*So ffl> ESifetl 0 4£ft&S]g§1 1 5T«ia*+l/'c 

u— mmnrnwi^®* o 4 tc0§& u momto 

[0 10 4] KMfi^*^J65l>ttm^©filT'*<s IE 
<D<IS§#. aSM«lX?«>iUr«±#tt!r-e«. CWSIS 

m.mzmLKv$&a2imzmm.Tzo>z&%o rati? 
m>&e)}&m±&£M<omti,z&iz. mmm^m 

&2>miiPljm.miz& LtcV%£L<D%imzm7£.?Z<Z>Z& 

z>o z o Ltcmnmw&mmmmoj5%kz-tftz& 
[oio5] ii 1 ice -5 LtcmomfiL&mto tf-A 

77U7$1 0 4tfl$nV1 0 6J:y<DSIt7 l c1 0 8 
^JtfilttiSffi 1 0T«ajT , #5J:5tcBBH*tiT^5<. 

*<Dmm9<Dmtm*mzmm<Dmj$,z&z<Dz\ * 

(DmWB&m&6®-?Zo El 1K*5C>Ttt, EI9tim; 

[0 10 6] l£P>1 0 6*^e<DJSS*^6 1 0 8tt. 0 
1 2tc^-TJ:-5lc2iai l 61 0 7 iffiffiWiJ&U. 51^316 

(Dmmzw-ozi&m?*,, ^snsi 0 9^ei#6ti* 
^ja^w^t^ass 1 1 ofrsmztiz&tomzm-i 
<n%wm*i:ni,£. ^m-ftxiztn^t^ms^tm 

[0 10 7] E11 UtuZuXD&MXttiLttmOMm 

(fflMMft) T»S. <4fflMf±H3 (b) T'KWLfCb 
ODtPl^T-JfeS. /^y- SH*X^P>©S«®<D5» 

[0 10 8] Ell Stix-SiPX^St***^ 5%©^-& 

5o El 1 3 T'l*iSia3tfI^£ P 0 1 , Si*3 l c(l#5 P D 

^le^aiTgxLT^o mtm^m^ p d i ^ew 

ifcfS#£P D 2 i©i*lX5i: (hT\ C<DS*<I<0;&^ 
6 ,t BufBP-y^i6fii:©f t tiAf 5 <fcy^Sei-BSIg**i.S <> c 
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1#gfl2 0 0 1 -28471 1 



mctn^t^m^micmmmTi^o corneas 

<*: l>, ItffljgcD^SBA^^ UWglcn y 

[0109] *ns6#jTtt, c©«§-r*uc:*ts&-t*is 

Mfi^<Dfil6 ,; -^c«/ctx*«fc5ti:U-+f3 , 6jg1 0 0© 

Tift? 7"f A*eHI^TH±. 3BM^yi - 
U— tfJfcSBI 0 1 #S©3fcliJ7J**x*-U KfbtSilS 
tt, mx\t. EH l(zfl?»M:9lc. ftB&MBl 0 4© 

fi«w**6«a«i 1 5(c«^T«6ft«3Mra*tti7] 

U-1f»B©#aia©»!l»^£lt3«T«*. Mlcffe© 
3ttW*©IM*>*a&**£ LT, JfcBSHIB 1 0 9 £3ttS» 
SI 1 0<D*tl?tl<DWtB%)L *-*l£©3fcm 

[0 1 10] Ell AttmfclfflJS^sStW'fc*. Ell 
4TBH1 Otra— aWttW— ft^fcttLT, *©s¥lii 

<DX&jk, u— i o i ic*n.T, 

0 4, X*PV1 0 6, 0 9, Stf 

1 1 0 6<BBB*n«„ x*D>1 0 6©J8»Jf6tt31&KM 
• 1 0 9, 5M3tH:%ttni1 1 OTttH&tU MSB 
§3 0 2?I5„ C©WMB^tt*Sfri;»«3£*ft;fc 
g^fillcg-?*, U-VXM 1 0 1 <DSS*iJffll#lft4 0 

1 <nmm®&4 o 2 tcjfss-n*. enwmmwemrs 
[oi 1 1] 01 5it*m&w<z>mmuv?myt¥%:<D 

S'ja)EBf^tt©T£*o C CT?t*«fiP y ^fflft 
^SW)**S-r. C©0>JT*ti, 0 5TjjtUcEB«!:Rfc 
U, tf-^X^'Jy^ 1 0 4<DSia7 l c^ai73 : E--S' 1 

1 sicffiffl-r^o tr-i»x7Uy*i 0 4©gSif 
#£i*q>i 0 6ici*. ^©Sja^e-^ais i o 

*LT, 3fcfiS»S1 0 9lC3ft*V*jfcS3ilt 

wbhbi 1 somz&m&mm^t?*. s«im& 

i$o>10 6©EW3t*fcf— ix^^'J y* 1 0 4£ii 
ELTftltSnBI 1 OT93H6U 3t^lS1 0 9<h1 1 

o(ca«i*3ii6«3iw)fi**«R«fli*4-r*. 

*JfflHI^Jl©l2K&/l/-:7tt0 1 O-¥>01 AT'WfflLtc 
*>©£S£bSfct\, 0T*1 0 2^1 1 IttP'J*- 



[0 1 12] 01 6 y?£ft¥B©tt 
©EB«*ijVf ti©T*J6*. C C TttjftgP y ^fflJtt* 
JRO»»^r. U— fWiSI 0 1 ©bu?d©=iMp<-S, 
0y*.tfP'J.*-hU>Xi i HcJ:ya'jy-h*tift 
¥»«©— 6P*e-I»*? , y y * 6 0 1 T*SSt*-(*, x 

^□vio 6te*^T*©Bia3fc**&B»iBi o 9T*§ 

^■T^o i$n>l 06fl55li3tlikr-AX7'J'v^6 

0 1 £iIiHLT3&l£5Ea8S1 1 OTSft-TS. fttH^x 

wwii o -itD&mcmfrtircxmsmi i 5 

1 0, £«CM401 4TIft^Lfct>©<!:|E3«l© ! b© : &fli 
[0 1 1 3] 01 7«*fgf|ll©»SPy*J8ifc553£©f6 

ffl*ifjtwT i b©?a5*. tut)*, u— *fjtai 0 

- f- LTT^Eat-TSo ^OJHWICt 1 -/ W* © 
x*p>7 0 1 =£fi$, *-©R&lcifi»LTfij!> x *ifc2 
B©Jfc«»]B7 0 2, 7 0 3 *BBT5. CCT, 3tt« 
*Q&7 0 2H:S*5'd£, ^«1S7 0 3 KS^tTX 

*p>7 o i ©iiiaifmtfR&So x^av7o 
es*ng§7 o 2i7 o sojtmsftiiwM^tnw'v 01 

SlC/TTLfccfcd&afiiSMfl^JbMfS+iSo BP'S, 01 

sttfMMiaEifc©^©^*^*©"?*^. m 
mtmmm. imi*im9t<rmm.?3oZo mi 1 tm^ 

L/=ffl|gttx^nv7 0 1 ©KJ?©»^H«*SijaL 
T, 5feltaS7 0 2 T«ffl* t\tc\Ht) P D 1 , 2 <!: 
iiLftiJllii$n>7 0 1 9W*®JiaHMMHSi 
LT, 3"6^5EQS7 0 3 T8B0**lfclH» PD2 
Vtatt-ftts Wim&7 0 2t7 0 3(DJttlPD 
1 tPD 2©?D6\ **tS*, U—tf^iS 1 0 1 OM-fi 
03tt«3Hfi«Hl« 1 1 ST-gttfcta^^C.htfT-* 
■ftna:MWI9«H;U-'7»H1 4Tift^Lrct. 

to^ tot m«©*>©*jB^* c t ^ffl**. 

[0 1 1 4] 01 9B*«W©flS©H»fi>J*itt^-r5 1 fc 
©T«5„ C©ff!ITttx-Jip>ti^ja!|$tt©S&S9 0 
1 i:9 0 2©20©a5»^e*U, 3t^9lS7 0 2iJt 

^3eps7 o sic^sitwx-sipvsiija-rsJiBi©^ 

fitf { <16HCS^:S i £,©T»?.o J'dffifiWMti, x?p> 

mmz-zzo ^©.fc-ssx^pv^flBofca^roasp 

yy©»ftJSiM«S*MU:, 01 4TKi^Lfc i t.©i:|il 

fa, 0*6 o i 1 1 s\m 

«5Ent§T'«So C©IKtCJ:oT, U-tf©7fcaj7]©$iJ» 

[0115] tua©<fc5ic, wftu- tf©afi»S]fi(« 

I TU-TSyjy K©BBPH1 00GHz, 50GH 
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z, 2 5GH zfc^tC^totfTfl^-F^CttfMStt 

[0 116] ccDmmc&z-zrzisbiz, fcps^Tttx 

Yj>%> I TU-TSyj»/ K4>K)R1 00GHz. 50G 
Hz. 2 5GH z&iftc— 8t7M+3, o£y v El6T/Tx 
Lfcl^PVOSffltr— Jk&HW* I TU-TSyU y 

©ftic©;fiSU:py?^*t<*>T*;fc5o flJpU*. HJ/r 
s£n. &m 1 . 4(D>S)lk536€-«*4i-r*V 'J y Kx* 
py*S^*i«)f*tB, Sua>©iC (7) (cfl&oT 

Burs c u— tfjifcaoaaowbtt^ « 

'S/l/^xB^.fc-SfcaBRrBB^fc^SteLT 

[01 17] u— •fBB©BSBa*RTB£ftT 

MfcBfcBSiT E 2 0 It Z ~> LTc U— *f SHOfiU© 
VHBBOBBtS**. CQBIi* *SrISOU— 
IIOOfcLT, DFBU— «fBl 5 0©3fi«teB«L 
fcBHb-* 1 5 1 (cjcUiUteSjU Bttfe /tV K 

y y©ia«wwE«t y u— •f©Bsa»*BBii:T 

3o Tfcfo-S* ITU-TSM7 K<D£B<DBS?B 

B»bttBffitticu-v«>siMififl©3MHbu *c 

frS+5N*&ftfc^ffiKB^rcX$P>©;agttti£A, 
££t>6ftb\i xjmXcBBtttttf&oT. 
aie-^lcfhiM54Jtt, ftttBBjMMJ:*£ I T 

<*: -5 (cBffittK¥B* U— «f <D*BB*B<b;3r ««WB 

&m*im¥mi*is—mwte'2vz* bbmmm? 
jtfcjswwi y T'**» Maj^ii y » 020 A^ne^ 

twrnm 0 iic ¥B#u— VflDKJtwi isotf 

I3B**V CftU3fiBLTBBl?IB*«1 5 1 jweurn 
3, BB¥»*U— y583WW=»iaLTyflHB*1 5 3 
tfKB«n«. COftSJMM 5 3»ii1 5 4lcJ:-5 
T$"J©*n«„ HttKCQBnSB®3MHfftt0>amtc 

[0 1 18] C3Lft»«pJSO**f*U— tfSBOB 
*8§fi£tt. B5B£afeflgfcfiBBfi*BS%X&* ft 

cnSBB<Difc 

*sw*tb«t*»b (/ \-r 7 y 

2>. C3Ufc*I7tt. »SpI£ftB3:fcttB«8>£-£ 
SftB©iiJ7Jft©-BttifcBS8te»fr*U ftBBHMZ 



[0 119] #Slf£fyW>U— •f-tv'a-iW** 

*u b»±» *aai»«itr*iNW*u— 9*BBT© 

C-5 LfcBBOBBfblcBLT. fcgOMWfflftSfbKfcf 
LTftBBB<BB1* i fcH»'r*i2SB#«*. 
[0 12 0] C 3 LfcBBOMBlC, ft£IH«S<D>4«& 

tc ftBBB*BimtcBBftittT«¥B«Rtt-«c& 

COBBM«¥SlcJ:y. tt£ilB<Z)«& 
■6»jftBJiOiMI*WaflMi(c«Wr«. ZoLtcmco 

tt©MB*£*BB£T*. 

[0 12 1] B i QAitftttttfHIfi* ftSIB 
SlcBA* n*ftB^»A©BfilteJS UTJI6BWB© 
y 7S»*mi;SBB»S-tf*t»©T , »*. 

J; y A(*nftXB<o)6BOB««ifcrtmr« c obssj 

W&Bttt* £BBlcABr«3&DBA*tttt-r«#& 

«a •rtifcBAKB-s* ^K>iaaiBoibf^UE«BB 

t«#Sm<i: i t*t4. N. BJBttfctt* MIC 
ttJfflSftfcBAfcB'SS %m*mi* U— ? BTBQIME 
BB«BBT*#B*BT*. BBKSBBOIbfEBB 
«BBT«^B». SiKft£BBKWASn«3WtB<!> 

»s©b»ikjsl:twbkbo/^> k*> » tbabb 
vmmmmzuzo 3tXBSJcBA*nsjtB 

9tfSBWbL/t««. 3^EBB<!>/<> K** y 
«nUBBBBBfbr«. buIH¥B#U— *fm=f^<OWi 
ftB3il©Mfitt» BSB»l::S^<»fiB*©»W«:B 

[0 12 2] M. L/fcB«RlB*iM«*U— WBB 
««f »U— tf • «ya-/UOflW)J:y»(*WOBB© 

[0 12 3] ;*lc, SB«a*Bi:35:Lfci^P>©B 

^rSo croeijti. a»r*nts* t ©«©sbjs«b 

ttnicBBBRtf-tfa J: 9 icx^ p v^BfiEf « 
«BT&«. r*t>"S. »77«S1 61, 16 20)m 
Sf»*ni, *f^AS«1 6 1 1 1 6 2<DS*©fQ«rti 
tU »J©*m<BBSr**n2» fi* ^ 1 2^: LfcB#, S 
BTiCjiSBABtt^B. fifl-Sd (mti+ n 2 t 2 ) / 
d T = 0 • • • • (11) ?Ki$p><Z>tti|Sl 
*B^» v"J3VW1 6 3li, ^KAWSS 

(i i) fcust-r-sc.ttf-c^-So 

[0 12 4] H4KKflLft»aTU-1«tt*pFJEK 
LfcB^s U— ytl*P>flHW-fl!)^U^XB*±»C 

U— *f<DSJg<b#tltx^ p voiBBtiBfbr 
«. — £s SC (1) (2) (3) T-^Lfcx-SipvoS 
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^-^mmt^^m&^-ocucnv. fsr^ 

'J-y KB3l«K-8t*tfTfcx2py*gfc&i^TiiJtt 
■&■&%>£ I TU-TSyj y K1 6 0t©rtl6^C 

[oi2 5] 02 2«±iam©RgM«»j*-r^ftso^ 

tttt4>JR9J 1 Stf3S5iJ 2 «0 1 8 lctfiJ5x LfcflS&ffiMI 

[0126] tflfl)*au*(i!)ay?s5. -r &*r5v 

it (7) lzjjiLtc£?lz. ii^tt^z^'J^a-x^p 

>©7'j-7^ h5;uu>-v'6\ fem&mtmmo* 

*>*/U-?'J v \*r&ffi£—®.?Z>Sio\,Z3LZU>o>\g.fr 
tryktoZ* UTU *«T«x* U 
02 2lC,TVr{iM@Ma>l'VS>'8 9 0<D*3lC*6;b x i;46 
Kyl/U>5>^»< LT*><„ <%\ U-+f<D 

tfrntemmizis? h-r-5„ ? has 9 1 sjk 

UcFSR8 90i7*U'y Kfl8H8 9 2©Mi^L< & 

$5o ft. &5yifc*tfJR$U2©fl#fci\ 018^0 

[0 12 7] 0 2 3«X^PV<D;aJg^aiCS-3XI^M 
0ffiiEtCB|-r«SSa)^fig73^T'**„ "T^fc-Bx x* 
P><3>^&3&#fc*IT£-r\ U-+f©^ti»S«i: I T 

[0 12 8] 02 31*01 4£g*&ja£l^«?-£3o 
SoT, 01 4<blR)«©g|5W*^l-^^*«*nT^ 

1 fc*oTiUB(!l»*n7V*. fip-B. U-+f#S1 o 
o cDibfESJgfcfiiiE LTffiiSlHi»4 o 2 let: y •n/u^x 

[0 12 9] *fflJT«C<Diji3it*:U-+fSSl 0 OOifi 

fiiics^«iai#ia4 0 3, Mimw- sx^tfiawsti 

MIC S^3"6ej|ISSH:1iffifB1S#lft 1 7 0, 
#S1 7 0tCl«5£fri:#;fflSLT&5X*PVC7>igig 

|5)eKC2 0<D^5ai#g:1 0 9. 1 1 OtDtti^llcSOX 

gSM<i^3 o 2£i#£<, ^-LTx *0yicas*i*J:3 
IZ. fBltJtvT^^X^PVWSja^-'J'jSStDSJg^ 



fcSo C3LTX*P><D-£Jg&14Kg^<S^1i<D 
£g)£tiIEU *3R<DX*P><DSia^U:g-3<&jg 

fc«s«*i-©*«>fft©»*«*0 1 AicnkLtcmtmmz 
ass, isnMfi^fcsi^iJSini^icg^K u— «fg 

[0 13 0] *|S<DU-+f • tv'a-Jl/OftK* 

>£<*>— 0<J£0 2 4»tf0 2 5 KM^sT 02 4 ttStg 
tc 1 * p v&tfS Jt^&OgPttfcJI m L fctf 77* y -tr > 
^ , ;<D 3 F00 : &^"r. 02 SttSKWTT-y-feV?'^ 
^46igSP-yf3t^cDmMgP«*l 4£><DjW73 

CD¥ffi0T»*„ 02 Siemens*-?^ 
U-+f3fciH 1 0 0 <D— TjOiasffltcttlS) LZm&V-ZfT -y 

«SffiJi:LT©Jt7 7"rA*-1 1 4* , !iBB?n^. CO 
U— tfWiRI 0 0£*tzrT "J 8 5 1 £ 
©Hfca'J*-*i&yi 0 2. fi!Jx.t#P';^— JfUVX 
*\ U— f^igi 0 0i:3 1 67 7'-f/^-1 1 4<t<DP^lcp 
'J^-^m?1 1 1 » m7L\fz\V/—9ls>X. KT< 
VU-*1 1 2, *3t#Sl 1 3, «*.tt»3ttU>Xtf 

[0 13 1] 02 4tC^6n«<fc3tC x^ 

P V 1 0 6. tf-AXXU-y^ 1 0 4. T'fcBSHISSI 0 

9. iio, ii stages 5 1 iztsmsnz. *L 

Tt>5¥^it^l503tK4>lcAnTX^ P WDftSI© 
5«D-6. ■*r77-t>7>)*i<;>y'r->>8 5 ortlcffljtL 
S„ C<Dx^PV\cT)Aftfftttx-5ipX0— SSWift^lc 

* p vtmtosw*** i-y *r- -jizmm exfe 
co^fiiic^ex^pv^g-r^^jit^c: 
iA^ajjR^., *eyT«i^p>s-#€?jte^^-o 

[0 13 2] IP'S. CCDJ:-?^ •KSP-v^SPtO-y-^T' 
■b>ZT>Jim. x^P>lcAI4?-ti-5l§St3t©ftg[^ 

6©iii^S^**(«^«446x-5iPV<DftS^SSI@l|-r5^ 

[0 1 3 3] 02 6«*H^«)f6<D§ISfifi!IT'3fe*. £<D 
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[0 13 4] fftrrS, 02OT^J5rLfcet$»SpJ 

&[s—?ytM9 5 1 £«sm@m*iju mta^^m^. 

S89 5 2K*££-r*o 5fiSRrSU-+fiti®9 5 1 B, jft 
S*^&KT-5/£i6<Dfc-£9 5 OfciMBlbLTISttS 
tlTL^o *e£*ftfc*cB;&g^#36SI9 5 3T**A&6> 
ft, ¥^ttft*i««9 5 4T'ili|S*ft£. Lfr5W5, 
■HUBIRSKIHI9 5 ST^marn. ffSIHMEOllfr 

sftassfta. nas^B, 01 iT^Lfc^^icag^ 

-hUVX9 5 6T*=lU;><-r-*ft, tf-ixX^Jy^ 
6 0 1 T'5lt*tlTifP>1 0 6tCMy, hukE^S 

□ vtiN&mtfmat&ti*. tz-^z-fj v 2 6 0 1 * 

jSiaLfcftB, TWU-SM 1 2. JgftUVXl 1 

©IBMT-HuiSO<fc3t::x-SJP>1 06OFSR*, IT 
U-TS^'J7 KlCdfeS-gTS** U— 5 1 
C#«OU- tf©*S*Jll)lHlCSil+ltf77"('y^1 1 4 

?TO?L&«»affl&# pragmas. z<D£oii%i& 

[0 13 5] C-5Ufc«fig©U— ifjliaiOiNBftSOa 

[0136] 35ctc. *mo)*mi*is— nsmammc^ 

^TtMMSimTZ. E2 7«t3IB¥9W*:«JR?SP1 0 

736-5. bj-s, 4«w>aunnK¥VMiU— raws, u 

-+f5£#8B1 1 2 1 (CsUffiffli^a 1 1 2 2#8(*Sft 
Tl^Stf, ft£f@fS1 1 2 5 let,. iUBHa^flt 

1 1 2 6Sfr5 1 fcOT«5, Z ? LfcJtSiHS^S 
Jg$y®#S©ISH<Z>j&^K^TB, lu5E Lfct C5f 

028 tt-^-^toji^iRjic^-p tdtmwz~m> 

5„ ffi, CWEBftilSZSK&oT^ft, @2 7©g 
BOaEBt&BffEEIT'BftlA, 
[0 13 7] ¥SH*#SIf?SP 1 1 2 1BI nP/l nG 
a A s P*J»i£fctt InP/lnGaAl AsttfiSft 
B*<Dil#«ffl^Tmj£*ft£. ¥#f*ifci*?g» 1 1 2 

1 ^JBfiE-T^JawSS 1 1 2 0 KB, I nP^fflWc 
*0J©¥»f*#i!l?3Hcli, U—tf^U-rSPI 121tf 
-^<DffliJMiJlciBMT*-tl«o *fl|CDU— •fT'U-fg&l 2 

SStUTB, #*f5!Wi>§S (DFB) <Z>*T-5S:<, DB 
R (Di fret ion Bragg Referct 
ion) SiU— «f£*ffll/*f.5. DBRS^lCfc^Tt.^ 

TftB*Sl,\ EJ/Txa-tl^^dlC *9>JTB*ifim»^!l© 
iiJ&U— ?7'H*g&1 1 2 1 (il 5 3 0 nmfr6 1 5 6 

2 nm&g?§5fi<3SKfS3te-?^T*£S©U-+fili 



H(1 1 3 1, 1 1 32. 1 1 33, 1 1 34)t* 

lti,^. @2 7iz.\tw9Mi*)ommm^y us^x 

•f -y^1 1 4 4lc<feys^?ti. S(s:«*JR1 1 4 0~ 

1 1 4 3£SIT, «aW*U-1flf1 13 1-113 
4*ra&r«H?tttfiS*«!rftTl''«. £-£351 1 2 2© 

[0 13 8] Iz-^U-fSfl 1 2 1 
3"6#aSS1 1 2 3T^6;*ftS. *LT, )t&SS1 1 

2 3«fey3tli<lS1 1 2 4, *1ET3ttSMI1 12 5K 
ftSS-»88T*^«Ko&#ftTl,^o ^JOitSligg 1 

b, wjmhm i 2 4\.z£.-3TKmm-$ntd&. mm 

»1 1 2 5 tCA73*tl«o SR?©ilfiSBI«ffilJ«ffl 

icttfis^fli 1 1 2 7 u— *fmmmiz<,tmm.ftim 1 

1 2 8#fi6*ftTl^„ 3fcB;i£HlEI*&1 1 2 7<fct) 

^K^sii*ss<D^a5ici*ai?n«o *«itb, u- 

tfZU-gPI 1 2 lO&U— ■tf^gPfccttf^llSSI 

1 2 5Kj£lgL.TSJg$'.J®>#&1 12 2, 112 6 

02 7tb, su- fmz*t?%®*<o : &m.$m^&i 

1 2 2£&* 1 1 4 5, 1 1 46, 1 1 47, 1 1 48 

t®mzm*Ltc„ ffi^, s^jffli^si i 2 6ii3ta 
mi i 2 scDaf^asMtBifflt— 

[0 13 9] 0 2 8B*0yg>BrT^I£r?S3o ^apttSIS 
1 1 2 0±lC, -fb^%l¥5lfl5«^<7) I n G a A s 
L>B I n G a A I A s *ffl^fcJf£©3fiK 115 0 tfjfcJS 
*ft-5„ CCDflJT'B, DFBIl/-WS«)lslSf«?1 

i 5 i it^m»w& i n p 1 1 2 onrnmi^tommz 
tire u— «f»i 121, siasssn 12 9, £&8§gB 

112 3, ig*SgSS51 1 24, ^IIDggSPI 1 2 53?B 
5 1, 1 1 52, 1 1 5 3B£*^S8SSB1 1 2 3, li 

titsan 124, 3%xn«osi 1 2 5ic*n&-r£o bOib 

C*t60^»K±li:Jt^<D^7-y KH1 1 6 0<tft 
£ I n Pg#n3ja**l*o iS5, ^OMtagBffliJBS (W i 
ndow) ii154ff)ln PJl£!SBft«iRiK£ai* 

[0 14 0] C(D@±lci|i#f*U-+fSPfcJ:0 : 7lc^8g 
gpro^lfiil 12 1, MtC S&SSS1 1 4 9(D2^b->'J 
□ VMrtUP t2fc*CM*T ilfaJt-^SISI 1 2 2 
fc«fctf1 1 2 6^fKfi)6*+l5. fS, ¥3H*S«<0SSIC 
Bnfiijmffil 1 3 5i)%fiJ*tl'5. ^1 1 S5»SI 

fciJi^JtgMBjieiJCOjiy, t-r-->V7 1 1 5 0, 
•f-LT^-y^+^UT'l 1 5 2 icjgig* ft, MlCdftS 

^iBjanms 1102 1153 ^LTue* 

ft^„ C<DSJgfSgi5S 1 1 0 2B3l«iJ©^l/^l^TF-T' 

[0141] U-+f^?gg»Jffllffl<Dt:— SrgPI 1 2 2 
(IP'S, fflaSUk— S«B1 1 3 1-1 1 3 4if,Sh5) 
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?Z>Z.£I,Z£>J 1 5 3 OnmfrS 1 5 6 2nm$m 

1 1 2 6(cii*«fr3. CdLTSMaa»=J6Cfc3Hat 
[0 142] 02 9«fe*J03O»*WC*5»t*s ¥V» 

vonraMs * # t - * onbvsitaoMsi * 

*tiM> rt/ys'v* icas<b*n 

few. 03 o\m&mmt*mtoKmimmk.&i\ 
KKttBHb^n^MCflir. 02 9tcmeti* 
cfc^tc mtu— y»?SB©ss*8&*o-r*#®i o 

5O#0fK;!rtl«. COWflDU— 9*a»ttHI#«1 0 5 
OttT'U-WJMSHHfrtt? 1 0 2 1 SJUvrMdMrn 
5. CWT'U-liaailaWTttTI 0 2 1 iCcfcoT. 

sejEttft*. mastu *6#s?ss 1022 *mx, m 
^iasgp 1023 (owns. z\<Dmm\s\& 1024© 

ff^tt, JfMMtU— tf3R?©E»S3ff©*JWIRl 0 2 
5, S«lMi¥VftU-VXroiimJ80M*X1 0 

2 6 *«¥JW*U— tfHWDTOl 13 1,5 
«kM*¥Jm*U— «f jR^-lcSaW-Sftfcfc:-* 1 1 4 51c 

[0143] ftSM»<8b-4oifiyap<t»&)att:« s 

3»BMM>b— S»<D*J®IR1 0 2 7£fiTx ffiBflretf 
yODMK>b-r JM 1 2 6lEA*«Mx*. ML 02 9S 
lf03 OKJS^T. Rl— SBWttl^— Wt*JH,*fc. X. 
»*1 1 2 5UWSMK>mB?$«. H3 0U* *M 
lc»b*ft¥£<*£B 1 1 2 0 i I/-9UMMN1 1 

[0 14 4] *ffil<D^»«:U— 9^StC*5^*3ttSSSS 
». SJSSU^ffttcJ:oTi»8#Jffl*nT^*#, jgJS 

[0145] 9uc^ tmfzmzmizi'— v- 



5.03 1 t±^ilfHv'X7 1 /xCD^SPCD«fig*^-r0T^ 

*«jSLfc0yT»«s. S3 1 izmmZtizytmrn-sXT- 
ixit. &s$a3£&itt8 o 1 » Km®m<%&8 o 2, 

Jt77"TM*8 0 3, <>^^>m^80 4. 

■H8S8 0 5, 3KSflm8 0 6«*LTMA«!rn«. BB£ 

*«**T*3fcai8 0 7<bUTt*. C*1*TU»1LT# 

«c&tfiux«. wt^mmfom. zvmittwcim 

•V >*./KJD3Bfia&fitt 1 532. 2 9 n mfr 6 1 5 9 
7. 1 9nm$7-5 0GHzP«aPI. £1 6 0ft>*;l/ 

-f#asas*ffl^fcs»f*fr?*ffl^fc^*«8 0 9tsi^ 

T 1 *4>7 7"rA-8 1 0 (C^^tl^o *EBlc#t? 

[0 14 6] *ffiltt, fie*<D«JSlClt'^ ttHQ/Jifi 
M«9%7S7 v >*/U©*fc»fS*»£:&m3©ffilc 
tCib«LT^-f>*/Uiftfi»<Dit.**fl£l'-a*i«6. eft 

[0 14 7] JJLh, i¥«HcBttlLfcJ:-5lc, *m&mc 
*nV©14tE*«:*[Blcajar*E£#i5tg£J5:3. IP 

u— tf©*ffi»s* p v <7 -ezzizvTiz < 

HM<0 ITU-TSyj» K^\«9UHHb&jftSD » ^ 

5. 
[0 14 8] 

[01] 01 ttcnsTJtffls+iT^sassuffliyfiiso 

*§JS0T"**„ 

[02] 02ttx^n>*«t^c»S»|iJ^fi3tGai-> 

^5 i /*ffl©ja! : sigsMffii^m©e!i€-^r0T^5 < , 

[03 A] H3 Atti*P>T<03IM)«B*KBr*K 
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[03 B] 0 3Bttl$PVT'©fiy§M£3iaft©llfl« 
[04] 04tt#a|#:U— tfggT-<7)SS<!:»SSie«<!: 
[05] 05tt*gilS^(cJ:5»S$iJffl!it;JS<D<5iJO^fi)c 
[06] 06 tt*m&m<D*i?z. -JU4>Mlc&t*«%& 

m t om&omzmt 07* 

[07] 07tt¥igf*U— •fSBfc£l*«tt*8JSB<D 

«sio«ij^-r0T«^. 

[08A] 08 Att¥ttftU— •fgB. a'jy— fUV 

x. ai/^*os©^^©ffu^-r0T35*o 

[08 B] 08 B(i¥gf*U-+f£H. n';p<— S»UV 
[09] 09tt*fii^lcJ:^mP-y'»t^<DSB§ 

[010] 01 oi&m&mizjiz&m&mKffiom* 
[01 1] 01 1 a*m&wiz£%$im%mft%iom%; 

[012] 01 2ttl^P><OffifflMtS«3t<!:OB8« 
©0J:&5Vr0T**«. 
[01 3] 01 Sttx^PXDfiifflM^S^S^Sja 

[014] 01 4tt*SiSW{Cj:^-Kfi$iJffll3tjSfDSU'5: 

[01 5] 01 5W*H^Wlc*^gP'y^^m© 
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